Early down-regulation of milk production after weaning by pup removal and prior to involution in mouse mammary glands.
The mammary gland is a highly specialized organ that is able to repeat development and regression (involution) of alveolar structures for milk production. Mammary involution consists in two phases. The first phase is reversible and lasts until approximately 48 h after weaning in mice. Interestingly, an extended milking interval can change the milk-secretory activity of alveolar epithelial cells (AECs) before the first phase of involution begins. In this study, we investigate the changes in the ability of AECs to secrete milk during the involution progression. Careful observation of the number and locations of cleaved caspase-3 positive AECs revealed that the first phase of involution occurred approximately 24 h after weaning and the second phase began between 48 and 72 h after weaning. However, initial changes in the milk production ability of AECs began just 1 h after weaning and milk production gradually ceased within 24 h. In addition, activation of STAT3 and inactivation of STAT5 had occurred in some AECs by 6 h after weaning and more broadly by 24 h. In addition, milk production processes such as nutrient uptake, synthesis, and secretion ceased by 24 h post-weaning. Interestingly, enlarged cytoplasmic lipid droplets were observed in AECs 12 h after weaning even though the expression levels of genes relevant to triglyceride production (Srebp1 and AQP3) were down-regulated. These results indicate that several changes in the milk production ability of AECs occur during expanded suckling intervals and prior to involution.